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During the last two decades there 
have been remarkable advances in 
our understanding of the optical 
properties of solids from both 
experimental and theorerical points of 
view. These advances have been 
stimulated on the experimental side 
by the development of devices such 
as the laser and on the theoretical 
side by the development of many- 
body techniques employing Green’s 
functions. Progress has been made 
not only on fundamental problems but 
also on applied problems. 

The aim of this book is to present a 
reference work in which a wide 
variety of optical phenomena are 
treated in a unified manner 
emphasizing the many-body aspects 
of the subject. The authors objective 
is to illustrate how detailed 
information on the actual behavior of 
real solids at finite temperatures can 
be extracted from spectroscopic data 
taking into consideration not only the 
frequency positions of the spectral 
lines but also their line-shapes. The 
topics covered include: 


optical absorption by anharmonic 
phonons and by free carriers 
interacting with phonons; 
interband optical absorption; 

light scattering by phonons; 

the effect of interference between 
discrete and continuum transitions 
on light scattering spectra. 


For each topic covered the theory is 
worked out in full detail so that the 
reader can understand the 
development without having to fill in 
an excessive number of steps. The 
experimental results are also 
presented and analyzed in terms of 
the theory. 


CONTENTS: Preface. Chapters: 

1. Introduction. 2. Optical constants. 3. Many- 
Body formalism for the calculation of optical 
processes. 4. Infrared absorption due to 
optical phonons. 5. Optical absorption due to 
free carriers. 6. Optical absorption due to 
interband optical transitions. 7. Magneto- 
opticals phenomena. 8. Light scattering due to 
electronic transitions in semiconductors. 

9. Light scattering by optical phonons. 

10. Interference distortion of Raman scattering 
line shapes. Author Index, Subject Index. 
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